ÁC 7 H 7 O 3 S À , the asymmetric unit consists of a 2,4-diamino-6-phenyl-1,3,5-triazin-1-ium cation and a 4-methylbenzenesulfonate anion. The cation is protonated at the N atom lying between the amine and phenyl substituents. The protonated N and amino-group N atoms are involved in hydrogen bonding with the sulfonate O atoms through a pair of intermolecular N-HÁ Á ÁO hydrogen bonds, giving rise to a hydrogen-bonded cyclic motif with R (10) motif is formed between centrosymetrically paired cations and a sulfonate anion via N-HÁ Á ÁO hydrogen bonds. The crystal structure also features weak S OÁ Á Á and -interactions. Hirshfeld surface and fingerprint plots were employed in order to further study the intermolecular interactions.
In the title molecular salt, C 9 H 10 N 5 + ÁC 7 H 7 O 3 S À , the asymmetric unit consists of a 2,4-diamino-6-phenyl-1,3,5-triazin-1-ium cation and a 4-methylbenzenesulfonate anion. The cation is protonated at the N atom lying between the amine and phenyl substituents. The protonated N and amino-group N atoms are involved in hydrogen bonding with the sulfonate O atoms through a pair of intermolecular N-HÁ Á ÁO hydrogen bonds, giving rise to a hydrogen-bonded cyclic motif with R (10) motif is formed between centrosymetrically paired cations and a sulfonate anion via N-HÁ Á ÁO hydrogen bonds. The crystal structure also features weak S OÁ Á Á and -interactions. Hirshfeld surface and fingerprint plots were employed in order to further study the intermolecular interactions.
Chemical context
Triazine derivatives have been found to possess a wide variety of biological activities such as anticancer (El-Gendy et al., 2001; Abdel-Rahman et al., 1999) , antitumour (Menicagli et al., 2004) and anti-inflammatory (El-Massry et al., 1999) activities. In addition, many s-triazine derivatives have been found to exhibit antibacterial (Jyoti et al., 2003) and herbicidal activity. The 1,3,5-triazine moieties are of particular interest because of their potentially large non-linear optical response (Marchewka et al., 2003) . Triazine derivatives of melamine and benzoguanamine are used to manufacture resins (Ricciotti et al., 2013) . They are used as preservatives in oil-field applications and as disinfectants, industrial deodorants and as a biocide in water treatments. Triazine derivatives have been used appreciably as a valuable constructing unit of subtle architectures consisting of organic and inorganic hybrid frameworks (Mathias et al., 1994; Zerkowski et al., 1994; MacDonald & Whitesides, 1994; Guru Row et al., 1999; Krische & Lehn, 2000; Sherrington & Taskinen, 2001) . Herein the crystal structure of 2,4-diamino-6-phenyl-1,3,5-triazine-1-ium-4-methylbenzene sulfonate is described. Hirshfeld surface analysis and two-dimensional fingerprint plots were employed to quantify the percentage contributions of the intermolecular interactions present in the molecule.
Structural commentary
The molecular structure with its atomic numbering scheme is shown in Fig. 1 . The asymmetric unit comprises a 2,4-diamino-6-phenyl-1,3,5-triazin-1-ium cation and a 4-methylbenzene sulfonate anion. The cation is protonated at atom N5, which lies between the amine and phenyl substituents: this protonation is reflected by an increase in the bond angle at N5 [C8-N5-C10 = 119.43 (15) ] compared to the unprotonated atom N3 [C8-N3-C9 = 115.88 (15) ] and the corresponding angle of 113.7 (4) in neutral 2,4-diamino-6-phenyl-1,3,5-triazine (Díaz-Ortiz et al., 2004) . Otherwise, bond lengths and angles are in normal ranges (Allen et al., 1987) .
Supramolecular features
In the crystal, the protonated nitrogen (N5) and amino group nitrogen (N4) atoms are involved in hydrogen bonding with the 4-methylbenzene sulfonate oxygen atoms O2 and O3 through a pair of intermolecular N-HÁ Á ÁO hydrogen bonds, giving rise to a hydrogen-bonded R 2 2 (8) cyclic graph-set motif (Fig. 1, Table 1 ). Here the sulfonate oxygen atoms mimic the role of carboxylate oxygen atoms. The inversion-related molecules are further linked by four N-HÁ Á ÁO hydrogen bonds, forming an another R 2 4 (8) ring motif to produce a DDAA array of quadruple hydrogen bonds. This type of conjoined hydrogen-bonded ring motifs can be represented as R A weak intermolecular -ring interaction between atom O1 of the anion and the -system of the triazinium ring is observed in a slipped-parallel mode [S1-O1Á Á ÁCg1; Y-X, = 46.33 ], (Fig. 3 , Table 1 ). A similar interaction was observed in 1,3-dimethoxy-2-methylimidazolium bis(trifluoromethanesulfonyl)imide (Partl et al.,2016) . -interactions are also observed between the anionic rings, with a centroid-tocentroid distance of 3.9192 (13) Å .
Hirshfeld surface analysis
Hirshfeld surface analysis (Spackman & Jayatilaka, 2009) The molecular structure of the title compound with displacement ellipsoids drawn at the 40% probability level. N-HÁ Á ÁO hydrogen bonds (dashed lines) form an R 2 2 (8) ring motif between the 2,4-diamino-6-phenyl-1,3,5-triazin-1-ium cation and 4-methylbenzenesulfonate anion. 
Synthesis and crystallization
The title compound was prepared by mixing a hot methanolic solution (20 ml) of 2,4-diamino-6-phenyl-1,3,5-triazine (0.187 g) and a hot methanolic solution (10 ml) of 4-methylbenzene sulfonic acid (0.172 g) in 1:1 molar ratio. The reaction mixture was warmed over a water bath for a few minutes. The resultant solution was then allowed to cool slowly at room temperature. After a few days, colourless block-shaped crystals were separated out.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The C-and N-bound H atoms were placed in calculated positions and were included in the refinement in the riding-model approximation: C-H = 0.93 Å and N-H = 0.86 Å with U iso (H) set to 1.2-1.5U eq (C) or 1.3U eq (N). Sangeetha et al. A view of the three-dimensional Hirshfeld surface of the title compound.
Figure 5
Two-dimensional fingerprint plots for the title compound. Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg3 are the centroids of the N1/C9/N3/C8/N5/C10 and C2-C5/C6/C7 rings, respectively. 
Computing details
Data collection: APEX2 (Bruker, 2004 ); cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) .
2,4-Diamino-6-phenyl-1,3,5-triazin-1-ium 4-methylbenzenesulfonate
Crystal data Special details Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > 2sigma( F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

